Expression of recombinant human betaine: homocysteine S-methyltransferase for x-ray crystallographic studies and further characterization of interaction with S-adenosylmethionine.
Elevated homocysteine as a result of dysfunctional metabolic enzymes is an independent risk factor for arteriosclerosis. Betaine:homocysteine S-methyltransferase (BHMT) (EC 2.1.1.5) is an important enzyme in the pathway of homocysteine metabolism in that it recycles methionine from homocysteine and nonfolate methyl donors. To initiate X-ray crystallographic structural studies, we created a BHMT expression construct for use in Escherichia coli that has a polyhistidine purification tag with no extraneous protein, usually found in commercial vectors, between the tag and protein sequence. The extra amino acids can hinder the crystallization process. A modified pET28b vector was designed to produce N-terminal polyhistidine-tagged proteins with a simple construction scheme having broad applicability because of the use of rare SapI cloning sites. BHMT expressed using this vector could be rapidly purified using metal chelate chromatography. Gel exclusion chromatography analysis showed that recombinant polyhistidine-tagged human BHMT is a tetramer. S-Adenosylmethionine (SAMe) has no effect on the recombinant BHMT's ability to methylate homocysteine nor does the enzyme appear to bind SAMe when examined by microcalorimetry.